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30'C. 'l'lte !m!\i LII:/ IcIIIpcr,~tI~re C I ~  l c i \ f ; l r~~~  
d;~rn~gc nn au\ceptihlr gcuut)l~c* a;)\ .,I 25°C. 
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fungi (~ i rc i l~~ ; t~~ndn l l yA / ro  rttlrio \pp.l ill the dead 
. . 
Ilssucs. I l e~~cc . r~n lyd .~ ta f r~~rn  15.?0.?5a11d3O~C 
are prewnled in this repnn (Fig. i A lo Fl. 
A l l  groundnut genotypes rhowed longe*l 
incuhullon wr i i r l r  at l.SYC-IPiu. I A). Ill ru\l- 
resi\tanl gcnntype*. the ~ncuhal ion lpcricrtl 
dccwdsed with incrcax in  lempeidlurc. Wllile III 
suxeptihle petv~lyper incuhatiun~rilddccreaced 
from about 2K daya at 15'C lo 9.3 duya a1 25'C. 
then was an increae in  incubation period a1 
30°C. RUSI-suscep~~ble genolypcs had 
siuniiicanIlv~P 50.01 lshoncrincuhationocriod~ 
. . ,, 
;II 1111 lelnprrtlllrc\ wit11 all cxcrpllnli r l l  J l l  81 
3(1'C. 'rltcrc xcrc rna~hcd r f l rct \  nl Irl,,prt;tlure 
on percenlapo of puhtulcr ruplurcd ncl rchl*lanl 
grnnlypr.Thcresi~lantpeai~lype~slourdI~ighc~t 
plCUlIdlfC\ o f  pu\lulr.* 111plurer1 11 15'r hu~ 
dcrrr,i\edat otl~crlc~nperoturc\ u i lh the rxc~plinn 
i r i  NC Ac 17090 which allowetl a a~pn~l'ica~tt (Ps 
0.01) increuvi1t30~C. Tltc\ucccpt~blcgcnrr~jix.r 
had hlphesl percenlnecc of rupturrd pu~tulesthu 
. . 
rhc rzsnlanl genot)pes >nu ~ h c  d~l.?en;:\ ucrr 
tt:o.l c \~den l  at 20. 2 snd 3I'C .I:!,' I L:, 
For the suscrplihle pcnotypes. thc I11glic\1 
rprulal ion (score $1 mcurrcd al 20 and 2S"C 
u ,. . 
than the rust-reststant genotypes at a l l  
.I~I% p r w y l r  I l r r l  l l igll splmll;~lion nr 15 and 
BY 8114 IIW III 20 rnal ?T°C. Ihr ~ r r i s l n ~ l l  
pp")~~*'. '  Il:al \iplilic:lnlly (I' '; 0.I I I I  I hu r r  
,I*milntinntb:tn l l ~ c  sa~ccp l i l ~ le  g solyjws el all 
l L I I t p ra~~~~s  (Fig. 1 F). 
lhrcr.r ~ l r r r l~,pn!r t t l  in  ~llntl l ' i  nvoI \ r% V~IIIIII\ 
,,lcr Irt:l~b.ll ~ p t w m c \  CXII $11 ~ l l i ~ l ,  I B I : ~ ~  IC 
,,lflllcl~l~d 11) ~ ~ ~ \ i ~ ~ ~ ~ ~ ! ~ ~ r ~ ~ l . l I  r:tv1,11s a\ 18cll :I\ 
b,t a l , , l ~ ~ ~ l l l ~ ~ , ! ~ l l  grl lnl) r,. 'I cl,lpclslllfc Ill IIIC 
r,l,,Ecol 20-25°C i % : ~ s ~ r p ~ ~ ~ I r , l  l h c n l ~ l i t ~ ~ ~ l ~ l ~  k l r  
, , ~ , t ~ ~ l ! ~ l r ~ ~ r r  ~ llllill.llillli o f  g~o l~ l l i l l l i l l  r t l l  
(;,~h!.llllll.ln)vl~ :tlnl h l r l ) ~ ~ ~ ~ : ~ l ~ l ,  1987). I il,l#i 
t'in'tl lux alttl a l vwr l  \r.:t< l o u n ~ l  10 ~ ~ l h i l ~ ~ l  
, , , r , l l o i~~yv~ r~  g c n ~ l i ~ ~ a t t ~ ~ ~ ~  (St~bml nnn).:!tl~ i r l c l  
h{r[)i,n;!lil. It1H7). Avi~il;$tult!y o f  walrr n ~ l  t l ~ .  
le,,l ~,~rr,!ccq for over 6 IN i q  ~ ~ c c ~ w r y  ror 
, , , ~ < l ~ ~ ~ i o ~ p n ~ c  ~ r ~ l ~ ~ ? f ~ : l l i ~ ~ ~ ~  ac~tl 111frc1iutb ( I  i:111)!- 
yl,,, I W i ) .  III Ihc prr r rn l  in\cslignllon. l rnvrr  
%(IC i ~ ~ ~ ~ ~ ~ l a l ~ ~ ~ l  ant1 ~IICLI~:!IC~ a1 I t i g I  r r l ; ~ l i +c  
l,illl~~lli~y ill lltr il iuk lclr 21 lbr 111 ? S T  l l l l lr 
p , l n i i l ~ ~ ~ g o ~ ~ l i ~ ~ ~ ~ ! ~ l l  ro l !< l~ l~<r l i \  l i b ,  IIII~CI!~!! '111~ 
kx$r$ v c ~ c  ~uI~~c~I I~I I I I~  I I I V \ ~ ~ I : I ~ ~  a1 d1rfcrr111 
lF , , , l >p r , ,~ t~~~~  1,) ~ I I V C \ I ~ ~ . I I C  IIIC c r r ~ ~ ! ,  
I~IIIIIPI.III!IL' ,111 111\1 ~CVPI~I~~IIICIII in  lllr lal!t- 
lx,nc!~:t!ic>~~ pIti~<c or ho\t ~t:~ l l~ngcn i ~ ~ l r r a c l i ~ ~ ~ ! .  
l],c rtl~l,l*nllmlli of rcki\lniire i ~ n d l y ~ c ~ l  in  I I I ~  
,,,~c\1~(1,111~~11 nlc conri~lcrccl o Ir nlpr?al  v:lh#r 
," $3 p~~~rlic,nl :I\ wel l  ; a )  ~ ~ p ~ ~ i c ~ ~ i i o l < ! p i c i $ l  
p.~i~~rr.t ivc(I '.~rlc\ licr. 1Y7s. Z a d o L i a ~ I  Sc l l c l~~ .  
1d1'11 
No ~I<ILII? t t n l  p!t\I l~lcs or Irsit\nq we!? 
,,~~rrvccl 1 1  35 or ~ I I I oC  cbrn a1 MI dab< :rllrr 
,,,(XIII:IIN>II i ~ ~ ~ I i c , ~ l i n g  III:II tcmpcralurrs o r  ?5"(: 
,s l ; t~uc ~nhi l r i lcd grou~ld in~l  rust ~levclolsnrnt. 
lioue\rr. II 11115 %lu(ly uc 11111 no! d r l r ! t ~ t ~ ~ ~ r  
ul,~lltrr ll!r p:blllopm wa. k l l lcd or rmnninrd 
y;~icscrtll ill ll le I l o r l  lir<,lvs a l  t l lcrc l l ip l l  
~~tnc!.tl i lrcr. Rlrrit dcvrlolrrd at IOaC on all 
. . .. 
(rriui war Ibigl~crl a1 IS'C ;it>d drcrcasnl with l ' ;~ l : tnc l~c~~~.At l~ l l~ r :~  P ! a d e ~ l ~ ( S ~ ~ l r r a l ~ ~ ~ l a ~ ~ y f l t ~ n ~ ~ d  
tl,r~ncrcarr ill l c n l ~ r ~ t u r e  bul again increnwtl al Mr lknla ld.  1987) a l~d  otllcr Im'a l i~~l l \  ill Ill<l:u 
yt"C sr ohwrved by o l l r r  workrrs (Lianp-(iao. (hlayce. IYR7i hnse F ~ ~ W I I  l l lnl rllql t l r vc lnpn~ml  
1tS7, hln)rr. IOX7. S:lvnry. I')X7). I lowrvrr .  ill i s v c ~ y  ~ ~ ~ J ~ I ~ ~ : I ~ I ~ ~ I I I C ~ I ~ ~ C I I ~ ~ ~ I ~ ~ L . ~ ~ ~ ~ I ~ ~ O I I ~ ~ ~ ~ I I I ~ ~ ~ I I I I ~  
crops pmwn durlny the rainy seasoti (Juse- 
ocrobcr) when te~pcratums arc not exucnic. 
However, ~stdcvclonnentirsluwllnd lessoevere 
during the p l n t ~ ~ y  w a r m  (December-May). 
During the early pun of  t l r  lmsrmlny n s m n  
(December-February). day temperature? arc 
Dplimurn (25-30T) for rust develnpmst whilc 
night temperatures arc low (~15°C) .  I n  the larcr 
part ofthe xa'inn (Awl -May)  day tempcraturrs 
and scvcrity I n  lllr present ~t l \c\ l ig: t l i r ln.  
pnlandnt~t lci~,es tncuhitted st 35 rind 411 C 11111 
n~?l\l>c,w;u~y i ~ ~ ~ l ~ l r v r l ~ ~ l r ~ , t c n l c \ r ~ ~ n r t t ~ ~  110~t.1vr 
nt'~~truhitlbnn. Alllrxtgh rurl ;tlrlr:!rnl at Ill ,III~ 
I SSC.the d c \ e l ~ ~ p ~ n c t ~ t  war \,cry rlo\t, ;~tnl Ir\ion\ 
wrre "cry mmoll. Thew rr\ultr clcsrl: indir.:,lc 
tt1i11 trrnpr;~ttlrr\ at 7SSC itnd .~lu,vc nr .it IS'(' 
; ~ t t ~ I k l ~ ~ w  ~ i r c ~ ~ ~ t ~ ~ ~ ~ ~ ~ ~ l t ~ ~ i ~ ~ t ~ ~ ~ ~ ~ ~ ~ ~ t c v c l ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ,  
I n  I l ~ e  rattly \cnwn crops i t  war cwrntiled llint thr 
pittllupcn ct>tnplrte* 6-9 rrpr,ulortive c)rles. 
whtle un p,*lrultly \ea*art crops 11 Its* 1,111: !4 
cycles(Mtyee. 1'417). lnaddiln,nt<,tro,pcralltn', 
other environmental factor6 such ur r ; l t~~f i t l l  itttil 
relative hutliidity a lw  inflscnce pruulldrlut ru\t 
developn~mt(M.~llaiah. 1976: Mayecatid Knkatr. 
1987: Siddnralnuiah r r  of.. 1980) 
Thc prcsenl tnvertlgatlnn show.; t l i i \ l  01; 
resistant pcni>lypcs tttr pathugen ~ ; I I I ~  I{, 
succcrsfully i ~ ~ ~ a d c t h e I ~ o u l i r ~ ~ ~ r * a t a l l  ~ ~ ~ l c r t ~ i ~ ~ t  
sites re<ulli l~g ill Inw infeclioti I~~LICIICY. I:VCII 11 
llte pd~hoprti ~ovader. the h ~ n t  rc;stlott r l ~ ~ w *  
down Ihediuenre devrlopnicnt rcrultt~tg in longer 
incubalinn pcr~,rl, s~iialler lea~wir w ~ t l i  \parse 
sporulat~ott a$ wrrr  round In prcvnlu* rrpnlt* 
(I.in. 1YR2: Sokhi und Jhaoty. 1412: 
Subr;lhmnn)an n 01.. 1983a and IYX3b. Muyee. 
1987). The differencer hetween huuceptihlc and 
restslant pem,l!pe* in qomc of Ilie<e co!nponmlr 
were large only st crrlain lenlpcraulrr\. P ~ I  
example, the ~u~cep t lh l c  and re\i*tanl gcno ty l r~  
could be besld~flercntiated ft>r ~ncuhatiitti perirld 
and infection frequency at IS. 20, ZIIICI 25°C. for 
lesion diameter st 25 atid 3O"C, anrl lor lraf u r n  
damage at 20, 25 and 30°C. The elfeels of 
tenlpcralure and hual pcnutype on rust 
dcveloprnent is especially imponant In discax 
re#i?lance hrecdlng programmes. Tcmpraturs 
k y o n d  opIlmal range may be Ic5r ilccurate for 
differentiating the genotypic effects on rust 
development. 
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